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d... SAMPLE No. 45 
C.SAMPLE No. 7 

c... SAMPLE No. 4 

(57) Abstract: A hard magnetic composition which is represented by a general formula: R(Fe 10 ^y-wCo w Ti y XSi z A v , wherein R is at 
lass a* Xaztenl selected from rare earth metals including Y, and Nd accounts for 50 mole % or more of R, and A is N and/or C, 
a«J wherein with respect to the mole ratios in the general formula, x is 10 to 12.5, y is (8.3 - 1.7 X z) to 12.3, z is 0.1 to 2.3, v is 0.1 
to 3, and w is 0 to 30, and wherein (Fe + Co + Ti + Si)/R > 12 is satisfied. The hard magnetic composition comprises a single phase 
str jctore of a phase having a ThMn 12 type crystal structure. 



WO 2004/068513 Al llllllllllllllllllHlillllllllllllllllll 



DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) jt^scs^cofci^y * ±x ammo 

altfe): ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — □ •> (AT, BE, BG, CH, 



CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



t iao>7C^ «iL*±S7c^l*Y$#t?«^-e*€.) ^fc*i,!:ilCR(D50^;U%Ul±*<Nd, AliNXtf/ 
XI4C) frbttV. -»*<D^;HtA<, x=10~12. 5, y=(8. 3-1. 7xz)~12 3. z=0 1 ~ 
^« V=0 " 1 ~ 3 * w = 0 ~30***£**l=* (Fe+Co + T i +S i ) /R>1 2 £iSS££l*.5c 



WO 2004/068513 



PCT/JP2004/000750 



W ffi W 

5 nm^m- 

10 tfjgtifeflf 

m±mmz<D * -e ^r-t-b mm±m^m^^ mm,<wm^mtLX^^ 

3R»^*tW*«> ^J^fi#^B§6 3-2 7 3 3 0 3#4MiU - 2414 

0 2 #^$SL 5-6 5 6 0 3 -S-^tffcRtWM 20 0 0-1 140 1 7f 

4kmzm&&thx\,^z> 0 

20 #MBg 63-273303 5£R xTiyAzFeaCob 

RttY«r£tr#±IK5n3lfx AttB, C, Al, Si, P, Ga, Ge, Sn, 
S , N(D&* 1 m&,±Xh *) , m&~g&mx xl±12~3 0%ytt4~10 %, 
zf*0. l~8°/ 0> att55~85% btt3 4%KT'C*5) "e?3*£*L<5Sfr 
±Sfck£MiBW£r0B^b"rV , >5 o #§SBS6 3-2 7 3 3 0 3 -g^SUllfcSV^ A 

25 jumi*. m^fflKAV F e^Sgm^*UV^[R]{c^$-^5^0-e3bSr £ 

<RH» s P4-2 4 1 4 0 2-^-^^tt, ^RxMyAz Fel00-x-y-z 
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i, Cr, V, Mo, W, Ti, Zr, H f RXfiA 1 J&»&WR£*t;fc4>fc < k 

ztfO. 0 0 1~16%-Cfc5)t'/7^ ThMn 18 S3itffi#l3tSr^rf- 
5 3fg£r£fB£-r5 0 *fcWW¥4-24 1 4 0 2-^$ftKl«\ MTclif (Si, 

1 Ajtm (c, n) tt^ay— «as©r^i±tj:wsb"C*>5r 

10 #1? 5-6 5 6 0 3 f R ^ Y, ThXl^^T©?^/^ K 

m) &b mm h fee (mm)xteznh<DKm<nm& j £ t-rz> t % , 

m^F'S^X\ R : 3~3 0%, X : 0. 3~5 0%£r^, &&ttfi&Rtot£ 

15 ^3E^ffi«3SSr^Ti-5*BS:^t-t--5o *fc#0S^5-6 5 6 0 3 

F e CD— gP^rMTC^ (Ti, Cr, V, Zr, Nb, A 1 , Mo, Mn, Hf, 
Ta, W, Mg, Si, Sn, Ge, G a a»&fc5#© W»G>»rf*Lfc 1 IX 

2 «&±0>5c*(0*&-gH2:) -ee^-fS r £ fc: J: 19 , JK^B*^T% M : 0 . 
5 — 3 0%«rg*pJ; 5 ^ti^UTV^ #^5-6 5 6 0 

20 3-9^«»!:*Jv^, M5cm«^jE^^«5t^^i-5_h-e^:#jfc^Sr^r-r 

#12 0 0 0-1 1 40 1 7 #£#8^ — JRA (Ri_ u M u ) (F e 
i-v-wC o v T w ) x A y (^(DR, M, T, Att\ -ttL-€fttR : Y^t? 
*±S7C**»feai^*t5^?&< 1 1> IoOtu*, M : T i , Nb^blfi^S 
25 k h IocDtc^, T : N i , Cu, Sn, V, Ta, Cr, Mo, W, 

Mnfrhmt£tl£'Pte< kh l^XDjtm, A : S i , Ge, Al, Ga^&l 
tftl5'>4< lo0>5£*-e*>«K u, v, w, x&tfyte, ZtlffftO. 
l^u^O. 7, O^v^O. 8, O^w^O. 1, 5^x^12, 0. 1 ^ 
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KWit ±tcz&ffim3&ThMn 12 mmgkmm%m-tz>o #12000 

- 1 1 4 0 1 7^mX^ MTcmXRytm^mM-r^^t^X^), ThMn 1 

2 mm£hM&z^-fz>m cot, rThMn 12 *@j t^? z.t&hz>) z&mt 

bfim~&V\,\ tZZfr, N d Irffi^S i T hMn , 2 ^©4^il 

IS¥5-6 5 6 0 3-g^«i;i33V>Ttt9 0 0^7 0 WO«fett«:Jfe tt*3 «9 , 
W4-2 4 1 4 0 2#^a, #12 000-1 1401 7#4^SK: 

*»Mf4W±©^^s<5v^-C3a:*tbfefc<^-efc«). — #5£r (Fe 100 _ y _ 

25 w Co w T i y ) X S i Z A V (— «5£f % Rtt*±^3j*a>bj»&£*L54>fc< £ 
t>l@tf>7C5if (teb#±|g5n*ttY&^tf*fcfeT?;fe5) T-fc3 £ t ^(-RCO 5 
0^V%WNd, AfiNM/XliC), sfriB— JftSfcO^/WtiflS. x=10 
~12. 5, y = (8. 3 — 1. 7Xz)~12. 3, z = 0 . 1~2. 3, v 
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= 0. 1~3. w=0~3 0"(rfc5i:i t>Kl, (Fe+Co+Ti+Si) /R 
£fc. *389§#«:, Rtf)-g|$£rZ r&tf/XteH f T«t5ii(a^ 
5 Z.<DWr&fcn, — JKS: : R 1 !_ U R 2 U (F e 100 _ y _ w C o w T i y ) X S i Z A V 

R2ttZr ^t^/XteH f N AliNStF/XttC) £ U *»0— jttsSfl^/H*; 
^ N u = 0 . 1 8£n^ y = 4. 5~12. 3 % x = 1 1 — 1 2 . 8 N z = 0. 
10 1~2. 3 % v = 0. 1~3 X w=0~3 0ffc5ttfe{u > (Fe+Co+T 

i+si) / (ri+r2) >i2 *m&-tz> x 5 mBifra^jRafiJc^^Jsafife* 

f) <D& (u) ftO. 0 4~0. 0 6 ^i"5Cli:^M*bV\ 
15 Rtf>— &S&Z rXtf/XttH f -^WM^tzW^^h, «£e«Bttl&fft&&l£SC 

«Ktt*B*ThMn ia SttSA«3fti:i-sri:^-e#*. fc*s, #§»i^*5V> 
T, R<Z>— g&£Z r&UVXfiH f T?iBlft-f 5 t S: Tz r (H f ) g#|J £ 

20 zr (Hf) wM(o^m^mt>-r, ^mm^mMM^m^^, r<d7 o-e 

So 

25 Zr (Hf) »ife©##S:rat)-f % xlill~12. 5, zfiO. 2~ 

2. 0, vliO. 5~2. 5, w|j:10~2 5ffc5Ci^U\ 
SX±<D&mmfcl:tl& > R-Ti-Fe-S i-A^XttR-Ti-F 
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8 0*/V%MNd N A»4NRt^/Xr±C) fl!!««ttffi^mtH3!fl 
»»&«J&3;h,,l6ffWaWfc; (as) ^12 0 emu/gEiUfc: % JfcfrttflWIl (H A ) 

& 3 o k o e £JUb-efe 5^fcmttM^£#6 r. t s G - ©«ssscratfc&& 

So 

mjfvmR (h a ) ijuokoe^ t&^a^ 

10 (as) 3 0 emu/ g^±b\<^mthfrm^fe%7F-fZLb-bX*%Z> 0 
*^WPfftf>«3t=«;* H6*^S«/iSU&>k, NdSrfflV^t&^dfeiai 

^a^o*NF^o^a^^L^v^r i^a*ns 0 *i§pj#«r (r 

t*£rc&3)) (f e i &!&mbi-z>m&&m7tm r£ 

S i #ftAS!7G5if£ Lt^StSi^C, Wia^oSi^BBoS^a 

20 *fc^0J#fi-h3z^^bfc#f^aia^-*5V^T, S i £ NttftA3l7n*-T?a>5^ 
5fc©©> ft A \z. «fc 5 JMfcH^-S- £ S Jg VfcgAtf *> 6 C b %mm 

^^rWb-CV>a o t£5i5£fl btl/X^SA S TM (American Society For 

25 Testing and Materials) »n£-5< ThMn, 2 M^^^I^)^^^^^ c %b a ft 
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2mu±. T&F ej&x*T i %!&mt-tz>mm&m7nm) (D^^it&i •. 12 

^PJ©^^tt|a^#)^*5V^T, KtT(D^;V\tt,%l : 1 0~1 : 12. 

10 hMn 12 »!|i:lt c/a<ZMgaW<£6o *#§0JO^JCBSH£#.& 

<£>$H^i5:<7}it;&r cl/altUAS TM (American Society For Testing and 
Materials) ^<3< T hMn l 2 M4k&®\Z&i-f SiJ&i&t^F-© c *h©*mg*R 
l5att<0#m&gCO>J*;«:c 2/a 2 (c2/a 2 = 0. 5 5 8) £-T<5£. c 
15 l/al>c2/a2^f5rim5. ^<£>££, Si«a^S* 

WHUlsUe**, *voA36S*S*^«r^«jK:J»»**6i:i:»i: < fcij c l/a l 
>c2/a2 £rt#5 - £ d5x*% S 0 

<75fc#\ Nd 2 F e 14 B 1 +B^-f S^»*J&*Jfl^ JBV^fc;h,#fca^ J; 19 ^flfi 
^^^fi, — JftifcR (F e 100 _ y _ w C o w T i y ) X S i Z A V (— fiS^s 
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JSC) a>e>fc0 % 1IWB— JK5£<£>*/Wfctf* % x=10~12. 8, y= (8. 3 
— 1. 7 X z) ~12. 3, z = 0 . 1~2. 3, v = 0 . 1~3 N w=0~ 
3 O-V&Zkbhl^ (Fe+Co+T i+S i) /R>1 2 Sr?»J£-f S«aj*Sr 

5 tS 0 

*H5K©^?K^*&5|5^*5VNT, »*Sr#*-t-5#*k^ttT hMn 1 2 MWMi 
15 5 0 ^BJ^^a^^Mit^feTii, *i*¥«9*fcS3flS— JR^R (Fe 10 

o- y -,coji y ) x si 2 (— *S5£*k Rte#±s^*a>fc38ft&*bS4>fc< 

5 0^V°AMNd) 3&>kfctK BtrfB— ^(D^r^ititK x = 10~12. 
8 % y= (8. 3—1. 7Xz) ~12. 3 % z = 0 . 1~2. 3, w=0~ 
20 3 0tfcSii'b^ (Fe+Co+Ti+Si)/R>12«St5IM 

#1^*^X6 0 0~8 5 O'COfi^lSfflT-O. 5 — 1 2 0 h T{%m-tZ>m%± 
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5 l^©n- /ls(Dm&fcl 0 — 1 O Om/s b1rZ>^ b&W.l£^\ #fdW£-£ 

fl^tt, -fl£5£R (F e 100 _ y _ w C o w T i y ) x Si z A v (— jKsW, Rte# 
±«5£*d»fe»«*tb«^< £ 1 «<£>7n?H (<&L#±gi5n*ttY«r£trfft 

J&»fefc!K tuffi— $x5£<D^/W£;$S % x = 10— 12. 8, y= (8. 3 — 1. 
20 7 Xz) -12. 3, z = 0 . 1 — 2. 3, v = 0 . 1—3, w=0~30t* 
fc<5£ (Fe + Co+Ti+S i) /R>1 2 ©E^^tet 5 ^ t £ 

25 

flBfiNd (T i 8 . 2 F e 9 1# 8 ) ! l 9 S i 8 MNd (Ti a . 2 Fe 91 . 8 ) 
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mmi) -?&btiit&&<Dm?&s ftfltassr^i-ia*, m3ig u) 

ttS imtmamfc (a s) t©S«^t^7 7, I3i (b) ttS iti 
(H A ) t(Di#^f^7 7, $4@MNo. 4, 7, 45© 
5 Xl0$TOm^t^t-h, ^5 0(WNo. 4, 7, 3 3, 4 5 <75fjft 

meiiitemiii»ij (n»09 2) -c»e>nfc«»©«wfc, BWMfrttU 

tB«^Sr^-riH^> fg7® (a) (Fe+Ti) *£f&fnM (as) h<0 

mfaZm-ty?-?, 170 (b) (Fe+Ti) *4:Jl^tt»fll (H A ) <£> 

B9^^"T^7^, 180 (a) fi (Fe+Ti) Mtmamit (as) £<D 

10 M#^t^7 7, (b) (Fe+Ti) *£J*#te«J1l (H A ) £<D 

«&C*5H4, *B#*Sr*i-H*, mi OS (a) r±T it^m^ (a s) t 
(DmrnZTfrf???, Hi Oi (b) liTitilMtf (H A ) £<Dgg#£r 
W77, Mil El (a) ttT i#^«&jfi3^ (as) £ ©M^^T ^ 

15 7, (b) fiT ifti:m^tta# (h a ) tcom^^-r^v^, mi 

2m (a) (4Tii^« (as) iOl#^W7 7, fl 2 0 (b) 

ttTiiiiMif (h a ) £<a§i^&^-r^7 7,mi 3ittiiiifj(i 
»fli4) ^#b;h,fctftN-©*&riu ftfl&fc&^-f-H*, mi 4® (a) 

nNrntmamik (as) ^©si#^-t-^7 7, mi 4® (b) i±Nits 
20 #ta-a^ (h a ) b(Dm&%7F-ty=7Z7, mi 5®«mmJi^j (nra5) -e 

wo 6) t»#bttfc»w©iB^, te^^-r®^.mi 7®«m 

2^j£^ij (HM7) -e#^tufc^©m^;, ««4^H4, nm^m-rmm. 

mi 8®^5|S|-No. 6 3, 9 1, 1 O SfDXMtBffirPyl&^&TF-t?-^— K 
25 II 9i«a-FeOt°~^Mf5@JffMSWm ^2 001*12 

2iM2ii^j (H^j9) -xm^tnttm^iBMs m&om. ftm&& 
^■tmm. i2 2i«i2^ifj im&m 10) x-&t>titinw<Dmi$, mm, 



WO 2004/068513 



PCT/JP2004/000750 



- 10- 

wvM&s mmmz^-rmm, m2 4mitm2mmm (mmn 2) 

(mmmi 3) -e#bnfcw^m^, ^m^^-i-m^ 126 

■fH*, M2 7mt±m3mmm (%mmi 5) -e#e>*Lfc««-ojii^, m&w 

I2 9@(if 3Hlfi (H^J16) T?#fc;h,fc»W<0»Jfc> JKftWtt, *B*?£ 
K ^3 2BU*n— (Vs) ^2 5m/st#Wc7l^-^^i 

^ab^om^^TEM^«fc«5m^u^m^-f-igi, k§3 3HH2P— A*m 

15 ^a«tc«»^t#i4Sr»J3tbfe3j$*S:^"t-0^, §3 5B9ttig4£%0!l (H* 
[R (#±^55^) ] 

25 U 5/ h£r#<5fca6K:Rtf)5 0^%£(±^N dt^*5 r i i t5, 

*^PJ liR<Z)5 0 ^E-/^%^±^N d -C £ £> & # b t> T h M n 1 2 *B 
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£\ Y, La, Ce, Pr, Smj&»fe34R£ft5^&< £: t> 1 5ft<Z>7n3fc£rN d 

1 1 hK^tezbtm-g. bv\ ^©tt-p r t*N d £ te(£^©teSC£7jH-;i 

5 «±iiH^-efcoTt), tttfif&S T hMn 1 2 ffifri*l, £b 
tfiThMn 12 ft^e,45 » 5rt^ t ^ 5o ^ jg^- § ^ 

10 [Si] 

S i fcfcT i £PIH#teR (Nd), F e U^U^P^S 5gfC«fe*i£ LT 
WThMn 12 ti^^iuf4t5o Si|4ThMn l2 ti©^ffl 

£*TIRM» i--r^^Mn 2 Th 17 M^ H H B «at^Wi-§^ (WT. Mn 2 T h , 7 *g) 
15 W|±|L, 2. 3&mx.Zt a-F e$mm-fZ>mfate&% 0 Lfc^oT, 

^XIlSi^fT'feSz^O. l~2. 3(^|5ia<!r-r-5r i^ti^ti-So M£ 
LV»S i* (z) W:0. 2-2. 0. £b^SH£LV^S i* (z) fiO. 2~ 
1. 0-Cfe§ o 

^*5 N S i^o^T^ Fe, Co, Ti, R^O|#X (Fe©« + 
20 Co (D^/VVq+T i (D*r/lsifc+ S i <D"B/Uit) / (Rtf>^-/Wfc) > 1 2 

LT i] 

t i ttThMn 12 m<D*Emz.m5--$-z> 0 ^w-mz.^ f e &/^*<t)t i ^ 
25 #5^^(31^, s iii«xTii (y) ^TPS?r^-r§ ^ t &>&mx* 

fe5o o^i9 % #^-t-^H»J{clT^i-J; Tit (y) «S(8. 3-1. 

7Xz (S i fi^^fc&Si: a-F eS.t5Mn 2 Th 17 ^^t|Ffttj-f-5 0 
Tii(y) i«12. 3Srje^.S^«afb?K^©«^j5S|rb<?5;5o Lfd^x 
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*35BI3T?ra\ Til (y) ^(8. 3-1. 7 X z (Sii) )~12. 3 t~t 
5o M*UVNT i* (y) tt(8. 3-1. 7X z (Sii) )~12, iOS 
^LVNT i* (y) tt<8. 3-1. 7Xz (Sii) )-10, «fc «9 — 11^ 
Ll^T i * (y) f±(8. 3 — 1. 7Xz (Si*) )~9-Cfo5 0 

5 FeitTiM (x) ^ i o*i-etiiaftifiat;iMif 

#£:fcKHa<. 12. 5«rjax.5i a-F edS*fttii-So LfctfSoT, 

FelJ:Tii©|P (x) £10~12. 5 k~f% 0 l^U^FettT it 
(DfP (x) iill~12. 5T*fc§„ 
[A (N &t*/X«:C ] 

10 AttThMn 12 |i(D^FIIi:fiAt5ritj;otThMn 12 ti®^^ 
^#t£gfe#|i:^rS6^7n*t?*>6o Ld*U A* (v) #3. 0 
&mx.Z>ba-F e<DffimSM.btlZ>o £fcA* (v) ^0. l*«T*{«^i 
WtOiSfe^^tiSrt^^i^. bfd^oT, A* (v) {3 0. 

i~3. o^i-§„ 

15 M^LV^A* (v) ttO. 3-2. 5 N £ £> {CMS; LV^ A* (v) til. 0 
~2. 5-eS)5„ 
[F e , F e — C o] 

20 Co SrS&Wl-S 9, ffifMB-fk: (a.) RXtm^feMR (H A ) i&sig 

[ (F e (D^r/Uit+C o<D^E/Pit+T i (7)^/Uit+S i (Dt/Uifc) / (R<D^rJl> 
it) >1 2] 

25 Fe, Co, T i ^t^S i (7)i@>5r<7)^^r4f*Hfr^bfc^*5«9 T'fe-5^ % 

W©«®flSty^4fe*ThMn 12 ffi^j|ajBft^-r«±-e % (Fe+Co+Ti 

+ s i) /r>i 2 ©*fFtr«ifit« - i *si»-e*>5. ^m-t^mmm-v^ 
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[Zr, H f ] 

5 Z r &T>VXteH f « % ±fB— jlS^fc&V^T, R©-^%fIf5o ^ 

Z r ;&tJV3mH f ©fli^tu^O. 1 8 ^5 ^ u^o^^-J; 9 
i>maM4t7!>m< bfc^oT, Z r StlVXteH f f<l«fcoTRtf)— 

»mi-6#^cl(^ uteO. 1 8£TF (O&^-f) ^-f-^o M*t^uteO. 
0 1~0. 15, £ LV^uteO. 04~0. 0 6T*fc5o 

10 ::t\Zr (Hf) Iftlrffpi^ttS, T it (y) ^Ut^< 0 
Zr (H f ) WWk&ffjWr&ia-is T i ft (y) £4. 5~12. 3 ^i~6 0 
rcD^}e:*5tt§M^bv>T il (y) ii5~i 2, J;f9M^b<«6~l o, 

£kfCiI*L< f27~9 ki-%o Feft, Cot^TifOfP (x) 

ttll~12. 8, S^t<(ill. 5~12. 5<bi-6„ 

tb b (Dm^tf* £ fflV> 5li riST?# So IttI©Ml[i2 0 0~l 0 0 0°C, 
b< f±3 5 0~7 0 0°C<bi-n«*J:VN o £fc, IMlljiO. 2~2 

5o C^A^ri^5^#iLTttCH 4N C a H B <*dS»rf S>;ft5o 
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tbte£z>i%4kfc&\,^x-b. mtmmtmm(D^.m. mm^m^m^xm^ 
m<D7tm «&is%i±m7nmfeY&^-&m,ikxhz>)) tr cf e tT i %>&m 

WJ;?^ s i kNbteZ&ftm&Mte^X^Zo £ATx r(D^tov^tf& 

15 i-5o 

»lHf±, Nd (Ti 8 2 Fe 91i8 ) n . 9 Si,MNd (Ti 8 . 2 Fe 9 , 
a ttRtf c n/ a if*) tSii (z) ©|#^/Tt/7 7t&5 0 &*3, J£ 1 

20 |g 1 mM^T, s i as^n^Tk ctt^tt-^jfejft^t^-fbtt^fen 
S i ^X^^^^m^^^^^^i¥m^N^mM\^X^^htj:^^ 
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fc*3> ^1 !§1}-*5V>T, TASTMJ ©fff hfi, A S TM 

©«H L ^Sfe/aWlO^3fe»[^b , rv>S 0 Nd (Ti 8 . 2 Fe 91 . 8 ) U . 9 S 
i ,t? z &^u<Dm.i&m<Dlfe=?-im.-tiK AS TMMfB^^fcT hMn ! 

S i^i©^(-#ftt5ii:lt ^T^^KiJ^JiSliE^So -LIB 
10 Nd (T i 8 . 2 F e 91 . 8 ) n . 9 S i^'z^n, o*!3S ilr^^M 

±IBiSaj*<fe©#IJ^7C^f ^ S i <Dft&m<D fc°— ^ RTfi a — Fe(D \f — & & 

•e ©###Bttflfcj£-e # ft v > a* % t h m n 1 2 mik&m ©x»^-y^^ 

*38M©«WKtfelarii*«:, A S TMKLfB*£*b/£T hMn , 2 M^^I £ 
S^S^^SfeSr^i-^, Xii!lI^T14ThMn 12 S{^t^$ti5llliff 

25 -T5^i:^M^bv>o «Smtt1i«:*K«llCThMn ia a3»*«Kt©Jit 
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bfc 0 sit, *mw<D&fKM^mMRxfi^<Dmmxm^\,^Tmi&irz> 0 

5 *mW<Dlfc>Km&mm-$, ^(Djgitt^^T' 2 O O nml^T, M * L < 
ttlOOnm^ ^lcSIL<li8 0nm^T^lllT*fe5o ^(DXolZ 

t 2 ^ ^^^rfflV 1 ^;^^ HDD R (Hydrogenation-Decomposition-Desorption- 
Recombination) ^ffiV>5^T?fc5 0 EATT^ ^^fe^fflV>^5t^ 
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10 £^i"5#Ji^itK 

20 <lil5~75m/s, $e>lC^L<li2 5~7 5m/s <D|5itt5o ^ 
<I»IIS> 

mm-^^MK^^xnhntiM^^^ nk^^xm^mizmztiZo 
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£©fMMfc:fe»t3*Q!Sfl£W\ 6 0 0~8 5 0°C. If Kii6 5 0~8 
0 0°C, $f)lca*L<tt6 7 0-7 5 0 , C"eS)5o ^B*IWtt8Kffli&&fc: 
£3/5*, oifjts 0. 5~120hrggtf5 0 £ ©HftflMffiWu Ar, He, 

£ft LTMtSit^, Sfb&Jffi&jBjfcfb'f-S-b-ca 

^bADfa^iaStt 2 0 0 ~ 4 5 0 °C, t<{j:3 5 0~4 2 0tiU M 
20 MSH#ffl«0. 2 — 2 0 0 h r <Di&M^fc&miJlirtll£2:\t\ C 

25 t^Mfri: UX'W:CH 4 ,C 2 H e WS»^fetLSo*fc,CS:'g-tf@#:^ Lttt, 
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< m^^mm^X^ ^tdn^l^t^^ 0 ^%Xh^ ^. ttm^V< „ 

5o — 3^ ¥*&*fe«<0-fclKH:, itL<»5 0 0wm, «fc 9 b< 2 5 0 
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&*tz>z.t&x%z> 0 wmmmm*. mwmtvx^hfh^-^^^, 

10 3i— 5;yK igSj^SrJEV^r irtCt !?tt-^-5 - <b^-e#£ 0 ^tLfe(D 

20 srim^o £fc, ^<D&^m^ffi%i%m^x%imw<D7$>> vmj5*nz> 

£r3X <9 WitBM (HDDR : Hydrogenation-Decomposition-Desorption- 
Recombination) 7^&6 0 ^^^fi^^HDDRg^ffiV^T^B^^i|a^t ; ^#'5 

mzMykM-rz tizzy, ^mm<D^tKm^^m^^t^x%^ 0 £/c. 
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mmm) 
m i mmm 

<mmmi> 

tetmc ta^ttu mn,mmm^m-r?> zm (sit) wtt^si^m 

10 (H^l) fc:oivc»&8JH-S, 

giI©Nd, Fe, Ti, S i ^/WSrM5|6|-i^V\ ^^iLTNd 
- (Ti a .,Fe„, ,) i2-S i tfDmj&bteZX?^ ArWW 

g(^M#/5S3 8 AimO^Sl^iibfc^^ 4 3 0~5 2 0°C<D*&^-ei 0 0 

&tm2f'l«# (H A ) ©SlJt&fr ofc 0 JEr©3i$m«:^2BIXt5»3 0tJ:^-t" o 

fTofco X$|[mFfteCuWJ£&^l 5 kW©W*m"CaiIfeSrffV\ ThMrij 
20 2 1®RT?*:foUfi\-<Dl®(Dt°— ?<Dmm&mM\^tc 0 HU Mn 2 Th 17 tiWfc°- 

fKHK5Cftj»«t2 kOe<Z>fl^&f^LTSlJ£&frV\ T hMn 12 *B£JWtf>*Bfc: 
25 rThMn 12 *B©^i«ai(»"C*>SJ t tt, _L3zliLfcX^|Hl^T^ «fc «9 T hMn x 
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^^i-^-y— hT?fe§„ H54H»c^-t-j: 0 iC % W^No. 4, 4 5{COV>Tfi 
ThMn l2 1fSr/Ttlf- ^ <^#M££t£*bfc 0 <§.U tftjSfN o . 7T1t a- 
10 Fe©tWWf5Cim5„ &3b\ _k3&Lfc<fc5^ Mn 2 Th 17 

ffci5|iJ, »o. 4, 7XU«tit5«^No. 3 3, 4 5(0» 
^ftl^LT^So 4 0 OtiSftThMn 12 ffi©Tc^t§. gfc s 

15 Mn 2 Th 17 *l (2-1 7*B) COTcft 5 HHC^i-J; 5 T hMn 1 2 *@<£> 
Tc XVl&MMfcm&tStlZ mMNo. 3 3) 0 :r WhMn 12 t@©T c 
E*0.<7> T c £ Hf, ' 7i»0 £ <D T c «fc 9 iftM<|lJ-ea#-t-?.^k^ o . 0 5 

SATXIbZ kgizmmtrnfeLtc o£9 % WflsHSTo. 4S«No. 4 5 
W\ T hMn 12 |g©T c M©T c «$^f s £ <D T c «fc «9 UWX 

20 a#i-S»^0. 0 5filTOSfc», ThMn 12 tB<D#tBmi^^l^^bfc 0 
*fc»fWNo. 7tt\ ThMn l2 1S©Tc^Tc«^^ofc^ 
COT c «fc Ofttafifl-e^i-SiKtoso. 0 5 SrS^-f^SCi^ fcfMEIfcS 
^^,ThMn 12 tSO|||}C a -FeWtBtTl^fe(7)i:^t-5 0 $61-, *S 
JftNo. 3 3(t Mn 2 Th 17 |SOTc^i^$tl, /5oThMn 12 ffi©Tc 

25 «fc «9 ilfiiJt*a#t6tj^5 o . 0 5 lrgx.TV^r ThMn 12 *l<£>ftil 

KMn 2 T h x 7 *B.Rt5a - F e J9*#fttt LTV^ £ H^-f^o 
EUr©J:$fc:, I4i (X^mjff) Xtf»5Bg (i%llAI) £>p»K::i3^ 
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mamfc (as) 2ferf**tt«|f- (H A ) « % VSM (Vibrating Sample 
Magnetometer : MWMPtmMtljft) &JBV^*;fcEPMfcl?. 2 0 k O e TilOJfeL 

5 fit, SIJ£0>ffil:_h* a&ftflfrfb (as) ttflS-ffsWS«i^riRj©^ftj8S-h 

-e**:<&»fb©tiifc ufc 0 ^fd, s^rttaiii- (h a ) «\ mimwmjyfaomfc 

10 ThMn 12 ffi (^T, 1 - 1 2+1) <D{&\Z., Mn 2 Th l7 H (.SkT, 2-17 
ft) Ma-FemiT*5!), ¥rlzMJ?imft (H A ) ^{gV\ rtU-^L 
"C, S i Sr^JP LfcfWN o . 1 — 5te N 1 - 1 2^<Dmm^£ 9 1 - 1 2 ft 
/^/tl^f 5 - t frfrfrZ> 0 -€rUT, wtbfe 1 - 1 2+B^ffiOia^4fett, 1 
3 0emu/gto^fDlft (as), 5 0kOe^±©l^ffi«# (H A ) 

15 ^#5r^5t«^ 0 L#>U Si*#2. 5«No. 7t»a-Fe^ 
#fffiU ^0#^MSTi"5 0 £7h, Fe+Ti»H Ojjcit^oS i Mft 
2. 5«o. 8fi, f&fni&te (as) *5j;t>m^tt^# (H A ) £ 
L<{gT1-5 0 &*5, tHtT'fc5a-Fe«f5h ^<Z>SfcfrriM&V^ 

l^fC i oT a - F e L < 

»o. l~5(^^H(-^V>Tfi, S i Jfo&s#v^3:^;fctfe»# (H A ) ri* 
fflS i S^/>^VNfS^Mft: (as) ^</eC§ftIfR]^fc-5 0 

<"$mm2> 

25 H!WJ1 ^^^bXNd- (Ti 8 . 3 Fe 91 . 7 ) X -S i B -N x . 5 ©M^ 

(as) S.-0«^'l4a# (H A ) (Dmfe&ftofCo H^!l2-e#btLfc^(Da 
•Sc. ^#14, nMj&&m 6 |EI}c:^i- 0 ^fc, ffc|S|-N o. 9~11, 17~2 
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0<D$&mmik (as) RTfittmtR (H A ) 0ffl«tirA&ft7BI (a), (b) 

K^ti^n^-r 0 mmK, ton o. i 2 - i 6 , 21, 22 <^i&fp^ ( a 

s) £t*J*2r«:«JF- (H A ) ^'J^m^8|H (a), (b) m**L^tb*-f. 
fc*5, ^»0K2tt > *Bfl*J&, fiSfP^b (as) Rt*#*#tti«J|l (H A ) 
5 x (Fet+Tit) joith'x + z (F e t+T i 1+ S i t) <D^f|r||l 

^6IU~||8El^-rj; iiPlO*i (ItffNo. 17, 2 1) 

ISWk (as) ^I2 0emu/g»fc!), z (Sii) ^1. 1 ti& 
</ o . 1 7 -Vte&Jfffl&X. (H A ) «S 3 0 Mm tth fcteV > c itCx^l 

10 2. 5£r;©;i3 (TON o . 2 0, 2 2) io-FeWtiiUl*5. 

x^io~12. 5<7)|5H(c:fcofc^ UTt> s x+z^12KT(WNo. 
18. 19) fifrfltftS (as) ^12 0 emu/g^, ^<|» 

» (H A ) ^3 0kOeSS^ittfi^ o 
JsUifcfcj-UT, x^io~i2. 5©iBlcfc^ ^ox + z^l 2S:jit 

15 X\t^Z>k (TONo. 9-16), 120emu/g»±©IS»«ft (as), 
5 0kOe«±OH*tt«ff (H A ) 0#14Sr^f U 1 - 1 2tt4M€&jtt£: 

<»J3> 

»JU^iiatNd- (Ti y Fe 100 _ y ) -Si, 0 -N, 5 , Nd 
20 - (T i y F e 100 _ y ) — Si 1-5 — N 1S , Nd— (Ti y F e 100 _ y ) -S i 

tBOPJJ^ <&fM8fcffc (as) Stm^ttESI?- (H A ) oaiJjeSrfro/!:, H$*M3 
T'#btt7tTO^)ll^, ^#'14, tB«fiJtS:»9H»C^-t-. TONo. 
2 3-2 5, 33-35 <£>fS?&8tffc; (as) &tm#t»#F- (H A ) 0$J^JP: 
25 SrflOi (a), (b) ^n^tlTjk-to TONo. 2 6-2 8, 3 

6,37 commit (as) ikx^^mm (h a ) <DmM$g%:*m nH(a), 

(b) Id, ^fcTONo. 2 9-3 2, 3 8 (DffrFbfltfb (as) &X*£&18M 

n (h a ) <D$mw%:&mi 2m (a), (b) ic^n^ti^-r 0 
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ft*5, mmt3t^ mMrft, mmmit (as) R-am^m^- (h a ) ^m-t 
6, y (Tit) (D^em^mwt^tM^ff^tz.u^-h^o 
m9m^i 2mK^-i~xoK. z (sit) &i. o, i. 5*3^^2. 

0<D^-ftl<D&&\Z.*S\,^Xhy (Til) ^ (8. 3-1. 7Xz) 
5 a-Fe, $ fetCiS 2 - 1 7*Bj&S*fttH~3 (WNo. 3 3, 3 4, 3 

6~3 8) 0 — y (Til) 355 i 2. 5 £ 1 2. 3 5 £ l&fnflfrfb ( a 

s) ^i2 0emu/g*iiiTt5 (W^No. 3 5) 0 
fiJiM^LT, y (Tit) ^ (8. 3-1. 7Xz)~12. 3COf5ffl(- 

fozt, i-i2mmn. mm-rfntmMmmsmm<Dmmtfj:^, ^013 

10 Oemu/gW, ^mttUOemu/gWiOjfiSlift (as), 5 0k 
O e &LL, £ fe^te 5 5 k O e ^±<^^»# (H A ) &X*% Z> (M 

5fSfNo. 2 3~3 2)„ 
<H«!]4> 

Hft^l i:«UNd- (T i 8 . 3 F e 91 . r ) 12 -S i 2 . 0 -N v <DjffiLj§fc 

it (as) XtWj6rtt«IF. (H A ) wiiJ^Sr^Tofco m&M4-Vfttb1Mtfm<D 
*S4ff/&§:S& 1 3 mK7F-t 0 IWN o . 3 9 ~ 4 4 <Dffi 

mmit (as) &t>*m2ftM# (H A ) (DM^M^mi 4 HI (a), (b) 

20 &*5, 4 te, ftffMttft; (as) .KlTJ^^B^ (H A ) iZfilrt- 

5, v (Nt) 0«J»SrWnB-t-5fe«)H:fTofc||*-C*>S, 
01 3 El&tffg l 4BHc:^i-J:5te, v (Nft) fls o ^fctl&IWS&fb (as) 

*5«fcVH*-<4«KI?- (H A ) tfcHltef (IWNo. 4 3) 0 — v (N») 30* 
3. 5i3^i5ta-FeMf5 (t^N o . 4 4), 
25 8l±iZ.itfVX, v (N») ^o. 1~3<0«KKK:$>5£:. l-12*B|i*B, 

it (as), 3 0kOe£t±^tti# (H A ) lr#5Ctm5 (f&{SfN 
o. 39-42), *&*P«tfb (as), (H A ) OH*i»6,t5 £ , v 
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(Nft) 0. 5~2. 7. gcfcKlttl. 0~2. SOifflttSwt^i 

<Hlfe0!)5> 

5 ^ l&ffcHKfc (as) (H A ) ©iHfl^&fTofc ^©^MH 

fc43 % ^#»j5te, N d- (T i 8 3 F e 9 ! 7 _ W C o w ) 12-Si ,-N,. 
6 l£*5»t5w (Coi) fe#^a^-rSfcfe^lli^T'fc^o 

II 5it/TtJ;5t, z (Sii) ^o. 25*5j;tJ*l. o cov^-mcDii 
10 ^T^w (Co*) £if^LTVK £3fr|»fb (a sh (H A ) ^ 

ft_LU w (Col) #2 oigt^oM^t-^ t45ri»5, b 
it&oXs CoMt'fe^r^^ItS^w (Co*) f^3 0^Ti:-f- 
§^i^^M*b< > l o~2 5<Df5Hi:-rS-^^<i;9M*bv\ £fc, 

ffl(Dw (Co*) (Cj3V>-C, fcftttl - 1 2ti^>¥teT'fc-5o 
15 <&BkW6> 

li^Nd, Fe, Ti, Si^;?;^ M^-tC^V\ ^M^LTN 
d- (T i s. 3 F e 91 . 7 _ W C o w ) 12 -S i Ar« 

XB&VU(DM%fr3 8 ^mtf)^6V^iILfc#K: N 1 ^mTOC 

20 ^5kir^b,4 0 0~6 0 0 o C©jfi^-C2 4B#Ffl, Ar«^T'§jlt5i 

H3£«rfr5 £ £ fete, ^?o^b (a s) &tm2f'l»# (H A ) ^ffllJ^$rfTofc 0 

^^i^n 6Ei^-ro 

III 6 13^1- £ 5 {C x N(D^^«9 {CC^tttS^ iiaoT'b, 1-1 
25 2tSO#>f=Bla,m^#5C t^-et5 t h 1 2 0 emu/g^JiCOlSfp^ 

{fc (as), 3 0kOe^±(Di^tt«# (H A ) ^#5itm§ 0 
C^Ni!^©^flJS^^:fcLTV^^ 0 

£fc, Nd©l-2 5%lrP r -e«mbfc#'a•^joV^Tt>^^^l^^ ^ ^IHI^<D 
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tz. #> Kft^fcmm^M: (mmm 7 ~ 1 4 ) & , m 2 hjs^j ^ b-c^-r,, ft**, 

5 7 ~ 1 3 T?«N d <D — IfPSrZ r -Cfi&U 1 4 T?«N d <Z>— gB£ 

h f -eet&ufco 

«ONd, Zr, Fe N Ti, S i * *^£®J|SHj:JBV\ &&ffi.J$bV 
tNd^Zr, (T 

* 8. 3 F e 9 1. 

(a s ) 3fct*J*#te«* (H A ) 0»IfeS:ffo*: 0 ^ro^m^l 7|H(^-r o 
Hi 7 0l^tJ:5t, NdO- SPSrZ r -ee^i~5 r. t fc& 9 1 4 0 em 
15 u/ gU-t<D$&ftlM4k (as) ^#5^^Sf#5 0 ZrtiSfiftWb (a 
s) OftJt^hUMSZ r fi (u) ^0. 0 5<Z)Bff£b: 0 — ^&r;^U *tl£l±(DM. 

xmrnmit (as) aM&r^s^upji-fctK zriw^o. 20M 

£Z r &^*>feVNt>©t «t t» tfi^HK^b (as) ^{ST^o Z r* (u) 

/5S0. 0 2~0. 1 5 OgSffl-Cte, ThMn 12 *B (£AT\ 1-1 2*B) O^MS 
20 MMkkftoT^Zo 

£JLh«fc K), Z r* (u) it, — fiSLvZ, :R1 1 _ U R2 U (T i y F e 100 _ y _ w C 
o w ) X S i Z A V (^*3V>-C0. 0 1~0. 1 8(Diiif5^^^g^ L,< n 0 . 
04 — 0. 0 6<D$Zmt-fZ^ktf£ <9M£bV\, 

25 =fTofc„ X^IU4FfO^#«Sl^»Jir^^ U ThMnnffiMW^ 
*B&tfN d ©M^^lf e>*b-5o ^VM&IM#tt&#5fc ThMn 12 
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f 18itt x tltSI^No. 6 3, 9 1, 1 0 5 (DUffimtitMl&fcZk* 
^tf t-hT'fcS^^ |*^No. 63, 9 1T1iThMn 12 lB^ftW 
5 (D^m.^^thtc 0 ^^^LT, fftjSfNo. 10 5TU a-Fe<^fc°— ^ 
ZmmiTZZ k&X$Z> 0 IWNo. 1 0 5teN*^PJ^£;ftT^5fc& 
^ThMn 12 |@WU ^tlfcft^X a-F etmmVtch<DkM£tl&o 
Z.(DZbte, U&N o. 1 0 5^ThMn 12 +SC0t°— a- 
F e <Dt°— ? &m$:^T^Z> LfrbfrfrZo 

^Jgifi^^T, ThMn 12 t@(Dfc 0 — ^ £ a-F q (D\f—^ b^m^VX\^ 
£ 0 i*»To. 6 3T1iThMn 12 tg©t'- ? <DWm%kiSfoZ> 0 £fc. 
No. 9 1T1iThMn I Jia-Fe©20(DI;'^i>ii^^ 
i 9 a ~ F e ^/^^VN^^^^tt^^i-^^/Js^ V\ — IWN o . 
15 1 0 5X«tem£a-F e<Dt°—? \.ti>mm£ftt£\<\ £fc, ^18^^^ 
6519, 4 2° iff^^^b^6ThMn 12 ^(D^llIJff,i|^-t-6a-F e<7)^ 
BtiWk- ^3£^it^5 0%^_h-efe-5o - tf> J; 5 in a - F e #f ttii" 

20 ^J7^^«<D#IT?, Nd 0 . 9S Z r 0 . 05 (T i 8 . 3 F e 9 x 7 ) 12 S i u 
^, ffiftJ^b (as) Xim^t&KI?- (H A ) (DMfeZft^tio ^<om^k%2, 
fc*S, H^J 8 tt, tafP^b (as) ^.T>m^tt^# (H A ) ^Sti" 

25 5, Sii(z) <D§£W&WmirZ ) tcmz.ft^ti$mX'3bZ> 0 

S i&m}n&tlX\<^^$&MN o. 6 9T1il - 1 2ffi<Dmz. Mn 2 Th 1 
7 *g (WT, 2-17ffi) XVa-F effidS#^Ebr*5«J, (H 
A ) 7M&\<\ dtUCStUT, S i MOLfc^No. 7 0~7 3te, 1-12 
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2ffijJS*ffi<7)j|aj5fe«btt, 1 4 0fc3V>{±l 4 5 emu/gEU:^« (a 
sh 5 0fc5^i5 5kOelil±«0lM«# (H A ) £#5 £ <t iS"e# 3 0 
Uo>U Sit^2. 5 (Df^N o . 7 4Ttea-F e##< WftU $H4# S 

ioto-FeO#SttatL<ftlf\ 
MNo. 7 0~7 3 0f5ffltJ:*5V^tt % S i fta*#VMSifJljft£;«J|L (H A ) 

io *m<, miz-s imL&'>f£\,^b°mmfc (a s ) Am<t£Z>mfaiz.&>z 0 
tmmi tmm<D^mx\ Nd 0 . 95 z r 0 . 05 (t i 8 . 3 f e 91 . 7 ) x s i 0 . 

5 N X . B% Nd 0 . 95 Z r o. as (T i 8 . 3 F e 91 . 7 ) .Si^N,. 6 ,Nd 0 .„ 
Z r 0 . 05 (T i 8 . 3 Fe 91 . 7 ) X S i x . ,N,, 5 ©1^ £ ft 5 £ 5 fcfWSrfER 
15 Ut> «^$tb5*B<7)|SI^ fi&5ftl8tffc (as) R^^ft^ 

# (H A ) ©iSI^S:fTofe„ *©3te*SrJK2 li^f 0 
fc*5, H*W9t4, *B*j&, ffiftlflfrfb (as) £tf#^tt«J|l (H A ) M*t"?--5, 
Fei+Coi+T it (x) WFei+Coi+T i *+ S i* (x+z) 

20 H2 1 ERC^i-J; Fei+Coi+Tii (x) i^f (^ N 

d. 8 1, 83, 84, 86) -^fifi&foflfrffc; (as) tf$i40emu/g 
-CfcSo iEfczriSi 3£jfe5 »o. 8 5) to-Fe^<ff|liU W 
tfeiSfiT"*"5o z^ll~l2. 5 (7)f5ffl(c:feofc i: LTt>, x + z, 

o£9 (F e (0^^ + C o ©^;VJt + T i 0^;^ + S i (D^r/^it) / (R 
25 1 (D^/H*;+R 2<£>^r/Wfc) 6M2filT (Wfl-No. 8 2) 

g&fttf&ffc (as) fil 4 0 emu/gto«^tt(D^ 
(H A ) ^4 0kOeTOfitf*^ 

Wif^tt, x^l 1-12. 8<ag5fflfcfe!>, i>o x + ziSl2m 
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6«&jSfNo. 7 5~8 0tt, HOemu/gtotttt (os), 5 0k 
Oe«i©^ttW (H A ) Sr3fri-«- 

ommi o> 

mmM7 tmM(DmWX\ N d 0 . 9S Z x o. Q5 (Ti y Fe 100 _ y ) 12 Si,. 
5 ijNj, s% Nd 0 95 Z r „ 05 (Ti y Fe 100 - y ) i 2 S i x . gNj. Sx Nd 0 . 95 
Z r o. 05 (T i y F e 100 _ y ) 12 S i 2 . 0 N ^ 6 (D^i*5J:^l^^ 
tt, te3*jajife©#ffi\ «fifc&*L5*B©|?il£ % fi»*ft (a s) Rtm^ttfl* 
# (H A ) <£>«|£«:?To;fc 0 *©3jg*Sr^2 2E^-t" 0 

ft*5, £g*M 1 0 tt % *B#J&, tiftmit (as) &t*ft#ffil8B# (H A ) mat 
10 Til (y) CO^^^-r5fcfe(C^TofcH^-e$>5o 

Sil (z) #1. 5 2fcT/2. 0©V^tt<04&^^*5V^TfcT i * (y) fl* 
5. OmmX*$>Z>t, a-Fe, 2- 1 7^;Wttii-«5£ k-bfo, t& 

*W8fc (as) &tm#t&&# (H A ) #ffiVMttHC«*o"Cl^3 Wo. 9 
4 N 9 9) 0 — # % Til (y) ^12. 5M2. 3 £fi&*W8fcfb (a 

15 s) ^1 3 0emu/g*it{STt5 (f***N o . 9 0) o 

a±(^U, Til (y) ^5-12. 3 ©*&ffltefc5ifc|S|-N o . 8 7~ 

89, 9i~93. 9 5-9 8H i-i2ttm &m-ttitimwmmnm 

*B<7>>M£&«9> ^Ol 4 OfcSV^l 5 0 emu/g^i^fPTO (a sh 
5 0fc3lM2 5 5 kOeto^ttl# (H A ) Sr^Sd £: 5 0 
20 <^»{fi!l 1 > 

m&M7 tmM<nmWX\ Nd 0 . 95 Z r 0 . 05 (Ti y Fe 100 _ y ) 12 Si,. 

mumit (as) RxtmijwmR (h a > ^^srfro^. ^ec7)M^*m2 

3 gj^^i- 0 

25 &:|b\ IWJ 1 1 WU *B*J&, ffiftHK^ (as) RXfm^&M^ (H A ) K*t 
N* (v) (7)J^#Sr5fe^-f-5fcJC)tC^Tofcll^T?fe5o 
l2 3i(OTtj;5^ N* (v) &0X-\*mamib (as) &T«*tt« 
#?■ (H A ) £t>fcHSV^ (K»No. 10 0), 
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Sl±fcttVXs N* (v) &l~3<D%&mfchZ)nWN o. 10 1 — 10 4 

r*. i-i 2mmm. m-m-rtit£mwmmm^-n<ommt * t> , ^ouoe 

mu/g£LhOfiftIft(o s), 4 5 <5 V 5 0 k O e W Ji<7) Jl^^fii&l?- (H 
A ) tSfrH^t: (as), (H A ) ©i^^b.N 

5 * (v) 0. 5 — 2. 7, £bia£l. 0 — 2. 5 <D$m £ -f"^, £ t 

<HfltMl 2 > 

^W!l7^^0#jlR-e\ Nd 0 . 95 Z r o. 05 (Ti,,Fe 9 , 7 . w CoJ 
12 s io. 25N1. 6 ^ Nd 0 , 95 Z r 0 . 05 (T i 8 3 F e 91> 7 _ w Co w ) 12 S i lt 

10 0 N,. 5 ©Mi^J;5 l^^f^tt, «J&£H5fg<£>[i^ N mmit (a 
s) &tm2f'f«;# (H A ) (DUmZft^tc, ^©§11:12 4EI^-r o 
fc*5, »J1 2te, *B$|j£, tSfP^fc (as) W^ttW (H A ) (C*f 

-rs, cot (w) <D§tw&mM'tz>±tb\£iTte<>timmix*&z> 0 

^2 4 0^-rj; Sif (z) ^0. 2 5 25.^1. 0 <DI^-f *L<Z)#^ 

15 Mfc, Co* (w) Zm^lsX^^K tmnWtfc (a s) ^t^^ttW?- (H A ) 
tfSfp]_hU Co* (w) &2 0i^*# t ^^|^j;5: k&t>frZ> 0 
Lfc^o-c, Co«T'fc5i^^it5i, Co* (w) tt3 0^T 

k-rz>z.k&m&is<, 1 o~2 5<D&mt-rzz.k&& <om^^\ &tc s 

^©iiWCot (w) ^^T, mMfel - 1 2tfOJ^fB-e*)So 
20 <H8fe0!ll 3 > 

TNd 0 . 95 Z r o. 05 (T i 8 . 3 F e 9X . 7 _ w CoJ a 2 S i , (DMf&t &5 <fc 5 
25 UmTOC|&*iI^U 4 0 0-6 0 0^^2 4^1 Arfl 

mmztizmnmfe&ft stt^^ mm.it (a s ) Rxtm&m&n (h a ) 
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M2 5HU£^-r,fc 5^ NtDttfryizc&mxi'rzz.kfcx^Ths 1-1 

2 *I <D JIMMf^ 3 ^<h^ 1 4 OfcSV^Sl 5 0 emu/ 
g^_b(Z)»PTO (as), 4 0kOe^±O^iII (H A ) £#6^*:^ 

5 <^WJ14> 

HSfefll 7 £ ^(D^JIg-e, Nd,. u H f u (T i 8 . 3 F e 91 . 7 ) 12 Si,, 0 N 

io jg, ffifrwb (as) xrj«ji^ttai* (h a ) ©wfesrfro*:. *<Dm3k&m2 

6llu/Tf 0 

S i c/a (^^Sl^^i-Sfcfe^tTofc^^m (Hgfc0!l 1 5, 

15 16) Sr. »3|gfeMiUt^t. 

<2Ofe0!ll 5 > 

il^Nd, Fe, Ti, S i * fi/ls$:]ISVft\Z.m\,\ ^M^ittNd 
- (T i 8 . 2 F e 91 . 8 ) x j. 9 -S i ,<0j&&J&, ZfctWd- (T i 8 . 8 F e Bl . 7 ) 
12 -S i z cDjfaf&<t&5 <£ ? A r #lt^T^7-^«{a >5 W^ff 

v^iibfc&te, 4 3 o~5 2 O c C<£>^T*l o omm, MmBmH^X'&W 

fia**L6tBWPIJ£S:^T5 £ £ H 1 HWJ £ ra*R©^TMS5Rj«fb (a s) 
(H A ) ©aoS^fTofe. 2 7H^i- 0 

i2 7HU:^tJ:5l^ S i as^P&HTV^j^fifcN-N o . 129O0. 5 
5 2 MJfc^T c / a ^WJftN o. 1 2 1 ~ 1 2 6 



WO 2004/068513 



-33- 



PCT/JP2004/000750 



^mmm7£<D^m&x4-£<teZfcvtc.&^xmxm£ft (h a ) teft_L-t-5 

— l&fni&te (as) «fSTi-S«fB]}-feSr i:*S^36^ 0 S i**s 

^^No. 13 1J2, a-F e&titmiTZbk'bKs tiffil&fc (a s) R 
5 tm>!7«^ (H A ) iS^^jcffiTi-S. N«D$^ltV^^V^N 
o. 1 3 0tef&?f«b (as) j6SffiV\ NSr^tfJflSS i Sr^tSfc^tW 

No. 1 2 9WS i ^W s N^^V^No. 1 3 0 Offiftfflftb ( a 

s) &tm;£ft«# (h a ) ©v^/ud^-t-si, W(a5»o. i 2 

1-1 2 6 (Diafitfafrffc (as) RXfi&frffi&ft (H A ) f±^&©«5ffl«rje;L;fc:ii5 

128 2 7 0©IWN o. 127, 128, 132 (DMj&^ft^^C 

M&^LTl^5 0 IWNo. 1 2 7, 1 2 8!i4 3 0t»Tc^t 

15 f^No. 127, I 2 8fe^ ThMn 12 ffi<D^ffimMX*hZ>h<Dtm'&tbn 

z> 0 iwn o. 1 3 2 te, 4 0 oxiT&mzn 1 mzft)&-rz t c &$mt%> r 

V*5„ £*Ltt, W^No. 13 2^, T c^4 5 0 < C^±<^#tttB^#^ UT 
20 I 2 - t ^T"t So ZLOifeRRTfiXmmifT 

<M9tmi 6 > 

mmrni 5 t mm^mmmit (as) Rim^ts-asj*. (h a ) <z>«j&srfr5 1 1 

12 9 EHC^T £ ? (C, Fe+Tii (x), o£ 9 R F e + T i (D 

it^l0~12. 5©tSHt!l*>SWWNo. 13 3~13 7lt 1 20fe5^ 
tel 3 0 emu/g»±©a&fM8fc (as) M5 5kOe^±©IMW 
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(H A ) b^5m*m*S.W&&&X^Z> 0 LH, WNo. 133-137 iz 

£%>m&mn, ThMn 12 m<Dmmmxfo% 0 ^.n^nvx^ rkm-t^f 

e + T i <Dttfr 12. 7 <Z)f&|SfN o. 138|i, ThM ni 2 fflk&m<Dmz a 
-Fe©t(ftii«$tl5o *t WSfNo. 13 3~13 7m>T, 

s) X^ltllf. (H A ) j&S^fcfcH&TfSo RWSFe 

<IS»0!Il 7> 

15 ffl^,^{ClT8 0 0°C-e2 h r^-TSB^a^rJibfCo 

#tlttit:llfc 0 a[^*#tt, 400°CX64hr, N 2 !7n- (±M 
JEE) Tfe5„ 

, W:Nd 1 Fe 9 . 16 Co 2 . 0 Ti 0 , 8S Si 0 . 2 
20 ■ #n-/^ (n-;l/#f :Cu) 

• y X/lsftm : 0 l mm 

• Rftttl^XiE : 0. 5 k g/cm 2 

• ?£&2&& : 1 40 0°C 

. ci— /UJSiS (Vs):15, 25, 50, 75 m/ s 
25 I»|©7^-^ (M^) ^TJ?^S^(^^(COV>T, XRD (X- 
Ray Diffractometer, X^HI^g) «fc 9 fBt£j$&&& Lfc 0 IS 
3 OiMI 3 lEKl^t. fc*5, ^3 0SttJ&^«@«©W3|Bm:oV^TO« 
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^3 OHid^-TJ: /Vj^jg(Vs) ^15m/s, 2 5m/sf# 

(Vs) tf$50m/s, 7 5m/sr#f)ilfc^ttThMn 12 ti©^^^ 

Hit $ *lt r ^/v -7 r * £ * o t v > § 0 

^3 2^fin— /I^J15i (Vs) &2 5m/ s^m>bfttz.m&m&<DUi&<Dm. 

I^TEM (Transmission Electron Microscope, jgifilHW^SgfljMlft) 
\s1Z.%g%z%7rrfmX'h% 0 ms 3||j:n- /l^Jlig (V s ) ^7 5m/sT'#?) 

io tt^^a^^^om^^T EMT«fSufe3fism*^i-ia-efc«o 

13 2H2fct«&3 3i(^fj;5^ mm&fr&nitoXVkMti:1£&ffi&& 
m.i-ZZbt>mWX*%ti 0 {§. L, n — /HSjg (v s ) lcJ:oT?to&a&<DjJi§jt& 
ttTO«J:5*iI^&5, /PJ§J3£ (Vs) ^2 5 m/ s X'&hthtz.W& 

15 ^.tLtC^J-LT, 7 5 m/ s t^f)tlfc^tt W 1 0 n mi^Oii^# < f 

mzti, o o nmmmxh% 0 

MISLfc (PPM#: 2 0kOe) o -?rO^^^ 3 4 HUc^o fc*3* 
a^Ol^^N^ft^ &,T<Dm<0XZbZ> o 
20 a— /l^jg (V s) = 2 5m/s : 2. 9 3wt% 
/Pjiii (V s ) =75 m/ s : 2 . 7 9 w t % 

I3 4i^n^^ ^^t^bMS^ffii-r ^^J; ^mts (H 

c j) RtFaWb (ar) i: ticr^iLT^^^^ LTH-^#tt^ 
25 •OV^-C«^#^4cDSlJ^^:^#f■^•r^bTV^S^ N fiM»^7 (H c j ) RXm 

wmt (ar) tt>m % mmmicit-<xm^m.^^^x^^ 0 

itmm : ^Jfe^J^^©m^ (Nd a F e 9 . 15 C o 2 . 0 T i 0 . 85 S i 0 . 2 ) 
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mttemztitcmm (u—/umm (v s ) a*5 om/s<Dk<£>) 

5 -rS^T^?^ffi^j6 t o n/cm^Tj&^U ^(Df&M&Z: 1 5 0°CT*4h 

if#tt«J^bfc (fn*P^#: 2 5kOe) c ^<Dfa%;fc£kT<Dm<0 Xh2> 0 
Br = 6700G, Hcj=7 9 8 0O e> (BH) max = 8. 5MGO e 

<m%kmi 8 > 

• yujfe (n— /MtfSC: Cu) 
15 • / : <f> 1 mm 

• mmtfXfc : 0. 5kg/cm 2 

• : 1 4 0 0°C 

• /VjUjg (Vs) : 5 0m/s 

20 A r ^#i^4>|CT 8 0 0 tt*2 h r ^ 

N 2 ^7o- (*MJ£) 4>T"4 0 0°C, 64hr^ 

25 
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10 ^SrHSitms, 
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it & <d m 

1. (F e 100 _ y _ w C o w T i y ) x Si,A v (— Rte#±3g 

5 tfc 5 i H R © 5 0 ^ ^%^±^ N d , AliNM/XttC) 

ft 9, 

MIB— flS^tf^/Vjfc^ x=10~12. 5, y = (8. 3-1. 7Xz)~ 
12. 3, z = 0. 1~2. 3, v = 0 . 1~3, w= 0 ~ 3 0 "Cfe^ t t h 
^> (Fe+Co+Ti+Si)/R>l 2 fciKJir* £ 

io ttm^^o 

15 3. fulBR<D7 0 W/o^±^N d - i: =Sr#t i: 1 ^fBHtfco 

20 

5. — «5fc: R 1 1 _ U R2 U (F e 100 _ y _ w C o w T i y ) X S i ,A V 
R 1 tt*±H5c5Ba>&»&$*T,54>fc< £ t> 1 »>7Gi!? ({&L*fr±«55*«:Y 
£r£tfttfcfe"C<k5) -efe-S^i: <M-R 1(75 5 O^/^Nd, R2&Zr 
Rtf/XttHf, AttNXVAttC) a»£>ft!K 
25 llftffi— jRaSO^/Wfcj&S, u = 0. 18£JIT^ y = 4. 5~12. 3, x=l 
1~12. 8, z = 0. 1~2. 3 N v = 0 . 1~3 % w= 0 ~ 3 0 XhZ> t 
khfcs (F e + Co+T i + S i) / (R1+R2) >1 2 Sr»£t5itSr 
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6. mwmnm&mmmK ThMn 12 mm^mm^^^t^mt-r^m 

5 7. ftffEu^O. 0 4~0. 0 i:^#m^-t-aff^3l5lClB^(D^ 
10 

9. griBxfii i~i 2. ^^^t^i-§tf^3Six«5^f2ic(7) 
15 ^JC^ttiaj&^ 0 

ll.tffflBvttO. 5~2. 5-r*fe§^^^r#®i:-r6ff^lXf±5(c:|5«i6 
20 12. HulBwtel 0 — 2 5tfc5: <^^#!t^^5ft^:iK lX«5^S2*fe^?l 
13. R-Ti-Fe-Si -Afc^%XteR-T i-Fe-Co-S i - A 

mmit (as) ^12 0 emu/g£LL, H3ff»# (H A ) & 3 0 k O e 
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14. fiftlBiKmtfeFBttU T hMn 12 I©gf B iMf tStlt'fcSi t ^ 

5 15. m&&j?mmft (H A ) & 4 0 k O e iSUi^&S £ £: «r«M»i:-*-3»:0S® 

1 3 tcfB4fe0ffim£ttj$4fe. 

16. MiatSfP^b (as) ^13 0emu/g^±-e*Srt^tt5 
ft ^ 1 3 tJlfBttOfiKOTSttjffl^l*. 

10 

17. r^t (Rf4#±*5c*A»e>aw^*ix*^j&<it>ia©5c* (m.L-m 

±IS5n*W:Y.Sr^tf«fcg:-C*>S) N TliF eltJ«T i ?:^tt51^l7C 

Iff) O^/WfctfSl : 1 2 3fi#-efes^jir^b^^^Bm^^e>^5s 

15 &iSi©#hfwj:#£-*-3 r. t &&mkTzmwmm&jm>o 

l^tt^c l/a 1H, ASTM (American Society For Testing and 
Materials) fc£<5< T hMn 1 a 3Mfc^fc:fc#5j|iNI#^© c tt^t&^jafifcK. 
20 XfiaMl<Dlfc : P1&&<Dik&c 2/a 2 (c2/a 2 = 0. 558) £1~5£ N c 
l/al>c2/a2ffc5Ci: frflHR £ 1 7 fcflBttOfigffflH&li. 

19. s ijflSISJM^f-SrA^filjfcJDUB**, ^oA^^| B ^^^^tii 
25 ^5:iCJ: ^)cl/al>c2/a 2Sr#5Cl tSr^a^-rsSH^l 7 

2 0. RiT^/Ht^l : 10~1 : 12. 5 5 Sftjfc 
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si7 Kmm<Dmmmmmm 0 

2 1. (Fe 100 _ y _ w Co w T i y ) x Si z A v (-«5£*, Rfi#± 

Mm—^^,(D^/Uit^, x = 1 0~ 1 2. 8, y = (8. 3-1. 7X Z )~ 
12. 3, z = 0. 1~2. 3, v = 0 . 1~3 S w=0~3 OtfeSiH 
fc, (Fe+Co+Ti+Si) /R>1 2 «ri*J£-r*|&JEft&:#U 
10 ¥^S*fc^JjS2 0 0 nmWTT-*)§^i^f,^5 - its 

15 

2 3 . mm^nmnm^T hMn x 2 ^ H a B «it^^r-r5^om^a»^^ 

2 4. RW7 0^/I/%^Nd^^5-^^ it5 ||^2 lKHB* 
20 O^fl^ff©^ 

2 5. -«S:R (F e 100 _ y _ w Co w T i y ) x Si 2 (-^tf», RMr±H 

25 MIS— jjg^O^^Jt^, x = 1 0 ~ 1 2 . 8, y = (8. 3-1. 7X Z ) ~ 
12. 3, z = 0. 1~2. 3, w=0~3 0T'iib5iHl^ (Fe+Co 
+ T i + S i) /R> l 2«r»JB-r*lU*«:^ru AttttBI&adSffi $ ;ft,fct& 
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fufE^*£, ^tt#it^}CT 6 5 0-8 5 0 °C(DUmm.mX* 0 . 5 ~ 1 
2 0 h r t^i-Sf^S^JSU 

5 

2 6. mmM^mm^m^m^titcmmmm'i. ^mm^T^^r^^ 

15 ^^^&^^^5^,b^#m^^Siff^2 5^15^7^^^ 



2 9. TktKm^l&lfcb^ 

mm^m^^m^-t^^McDmMm^m.^^ (Fe 100 _ 

y _ w Co w Ti y ) X S i Z A V (— R^#±^7G^/5^3M^$^S^^< 

W5 0W/oWNd, AteN&UVXfiC) 75^ t£<0, 

mtd.-^(D^^it-dK x= 1 0~1 2. 8, y = (8. 3-1. 7X Z )~ 
12. 3 N z = 0. 1~2. 3 N v = 0 . 1~3, w=0~30ffc5iH 
(Fe+Co+T i+S i) /R>1 2©IMMf5w^i|ltit5 
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3 0 . tm^Kmm^Fft. TOtiMMM** 2 0 0 n m^ms^ t &m$k 
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